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(54) Title: POWER LINE TRANSMISSION 
(57) Abstract 

A power line communications network carries power and commu- 
nications signals over power lines. Fitted in the power line is a fuse unit 
(300) which has means for coupling communications signals to and/or from 
the power line. The fuse unit may include a high-pass filter. The fuse unit 
(300) is adapted to mate with an existing fuse socket in the power line 
to replace an existing fuse, thereby minimising disruption and simplifying 
installation. The fuse unit can also include means for impeding flow of 
non-power signals along the line. 
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TECHNICAL FIELD 

This invention relates to transmission of communications signals over power 
lines. 

BACKGROUND OF THE INVENTION 

It is known to transport telecommunications signals over an electricity 
distribution or power transmission network. Patent Application WO 94/09572 
A1 (Norweb) describes such a network. Delivering a telecommunications 
service in this manner is attractive as it avoids the need to install new cabling 
to each subscriber. By using existing electricity distribution cabling to carry 
telecommunications signals, significant cost savings are possible. 

One example of an electricity distribution network which is adapted to carry 
telecommunications signals is shown in figure 1 . Mains electricity enters the 
network from a 6 or 11 kV transmission line 105 and is transformed by 
substation 100 into a 415V supply which is delivered over distribution cable 
120 to subscribers S1, S2, S3. A base station BS couples 
telecommunications signals onto distribution cable 120 at point 110. The 
telecommunications signals propagate over the cable on radio frequency 
carriers to transceiver units at each of the subscriber premises S1 -S3. 
Equipment at one of the subscribers, subscribier S3yis shown in detail. Each 
subscriber to the -telecommunications service requires some means 160 Jot 
coupling signals to and from the power line. In the upstream direction 
signals must be extracted from the ppwer line. In the downstream direction 
signals must be coupled onto the power line for transmission towards the 
base station BS. " vi , r ' 

There are alsp concerns as to whether premises require a low-pass filter LPF 
to be installed. The filter has two functions. A first functidn is to prevent ' 
telecommunications signals on cables 150 from flowing onto internal wiring / 
170 of a premises. RF signals flowing along unshielded internal wiring may / 
radiate and interfere with appliances. in the premises'; 1 A second function of : 
the low-pass filter is to prevent RF noise generated' by 'electrical equipment 
180, such as an electric motor, from flowing pntp distributor 120 arid \ 
corrupting communications signals. The low-pass filter may be needed at all; 
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premises which are coupled to a distribution network which carries 
telecommunications signals; ^ ^ ; - 1 "•■ <r 

In the above -mentioned Patent Application WO 94/0957'2 AT, a network 
conditioning element is installed at each ; ; subscriber's premises. ' This 
conditioning element includes a coupling element for input and/or removal of 
telecommunications signals- fro the^poWer line. \i also includes a low-pass 
filter for filtering out 1 tha ^low frequency power signal. This prevents 
telecommunications -signals :: ^frdrri' T; cohtai , hsnating the- wiring inside thfe 
premises, and ''minimises' noise sources originating inside the premises from 
propagating -onto- the power line and corrupting telecommunications signals. 
Each conditioning element is installed in series with the power line. To do 
this the electricity supply to the premises is switched off while the 
conditioning eiement is installed. ' The power cable is then' severed and the 
conditioning eiemerit is 'connected to the severed ends of the cable. The 
installation may aiso ; require rearranging of the existing equipment mounted 
within a subscriber's meter cabinet to accommodate the conditioning 
element. ° " - '* " ; " ' r -" ; - '"- •■ , • '" •■• 

It can be seen that the provision of a conditioning element as described 
above has several inconveniences: the power cable is severed, the electricity 
supply needs to be switched off while installation of the element takes place 
and some further w^ 

Power lihe transmission is one of several ways for deiivering communications 
to the subscriber premises and is thetef ore sensitive to competition with 
existing copper wires and more recent alternative fibre optic/coaxial cable 
and liked radio access techniques. 

Tne present invention seeks to provide an alternative arrangement for 
coupling signals *io arid from at power line 

SUMMARY OF THE INVENTION 

According to an aspect of the present invention, there is provided a power 
line 1 communications network in which : poWet arid communications signals 
are carried over "power lines, wherein the pbWer line has a fuse unit which : 
has means for coupling ■communicdtiosis signals to and/or from the pbWef 
line. 
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According to another aspect of the present invention, there is provided a fuse 
unit for fitting in a power line which carries both power and communications 
signals, the unit comprising coupling: means for coupling a communications 
signal to and/or; from the power line, : , b -i ; - * / ; -; ; 

According to a, further aspect pf the present invention,^ there is provided, a 
method of coupling communications -signals ta and/pr : from a - power line : 
which carries both power signals fanckcom^ line:..: 
comprising a fuse unit, „ the . method comprising wcpupjing, communications 
signals to and/or from the^ network via a cpupling means incorporated in the 
fuse unit. m ....^.. r , : v ,^r.. b .—-■^ t- .... .... v , • , *. 

According to ; a further aspept ..of the present invention Ci there js provided a 
method of installing a : cpnn : eQtioir for coupling communications signals to 
and/or; frpm a power, lirie ,which Dl carr^ 

communications. signals, the, r^ethpd comprising removing an existing fuse at . 
a position in the power line and fitting a new fuse unit into the power line in 
place of the existing fuse, which new fuse unit incorporates means for 
coupling communications .signa 

Providing the . coupling „ : means .part :: of. a -fuse . unit * h^s,-some. - significant: 
advantages. It overcorne,s the need r? to sever a power line to install the 
coupling means. The consumer's electricity supply need only be 
momentarily interrupted while the, existing tuse is removed .and the, new fuse 
unit is fitted, compared, with the, inconvenience of disrupting, a .consumer's 
electricity supply for a long period, of, time, vyhile.the prior art coupling means 
is installed. Further advantages are that it make? the installation work 
considerably simpler and cheaper and is safer for the installer as he does not 
need to work with live cables. Installation may, therefore be carried out by 
less experienced personnel. A still further advantage^of the fuse unit is that it 
can be easily replaced if components of the coupling means fail. 

A further advantage oMhis fuse unit is that it overcomes ; the need to 
rearrange the contents of the .meter cabinet tp accommodate a cpnditipning 
unit. Rearranging the met s er cabinet requires an„ installer to work with live 
cables, or;. to switch, pff the electricity >: supply to f all premises served by that 
particular live line. 
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The term "power line" is intended Wcdv^r pbwer lines which form part of an 
electricity distribution network or power transmission network, whether 
external or internal 'to a building; ihcluding overhead or underground lines. 

The term "fuse unit" is intended to cover any kind of replaceable protective 
device that is installed in a power line. A 

Communications signals' 5 can bomprise Speech; data, signalling (such as 
signalling tb provide remote'-tTi6ter' , readihg or control of remote appliances) 
or any combination of these. The ccrr,muriicatidns signals can be carried 
over the power lines over one or more bands of carrier frequencies using 
techniques such as 1 FDfvi, TDM or spread spectrurh; Alternatively, line 
coding techniques can be used to cause a base band data signal to occupy 
a specific spectral band bt the power line. 1 

Preferably -the (use unit comprises impedance matching means for matching 
impedance of a communications line with impedance of the power line. 

Preferably the fuse unit comprises safety means for limiting or preventing 
flow of power siig^ line in the 

event that the coupling means fails. 

Preferably the fuse unit comprises impeding means for impeding flow of non- 
power signals along the power line. Th6 impeding means can be a low-pass 
filter and it is possible to combine the inductance of the low-pass filter with 
the fuse a^ an inductive fUsei. 1 This has advantage of reducing size of the 
fuse unit. 

According to a still further aspect 6v the present invehtibn; there is provided a 
fuse Unit for fining in a power ; line which carries both pbwer and 
communications signals, the 1 unit comprising impeding means for impeding 
flow of non-power signals along the power line.* 

The impeding means minimises noise generated by appliances from entering 
the 'distribution neiwork and minimises the flow of cbhnVnunications signais 
from the distribution network entering the premises. It also has the 
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advantage of isolating the communications signals from varying loading 
effects of equipment coupled .to the power line, , : t; v> - 



Preferred features rnay. be combined as ; appropriate, , and may tbe combined 
with any of the aspects of the invention, as would be apparent to a person 
skilled in the art. 



BRIEF DESCRIPTION OF THE DRAWINGS 

For, a better understanding of thajnyention, .and tp^shqwjby wayof example.. 
10 how it may be carried into effect, embojdime^^^ be described, with 

reference to th^ accompanying drawings, in which:^ * r : r -v • 

, . Figure 1 shows a povye^ ... . .. : 

, Figure 2 shows.a typical installation, at a subscriberls, premises; 

15 Figure 3 shows the installation of figurp ; 2 .incorporating a fuse 

unit according to an embodiment of the invention; 

_ Figure 4 sh.oyvs,,a side, view of ^ a. fuse unit according:,!© &n r 
embodiment of thejnyention; , +l M ... r _ ... irj ... 

Figure 5 is a schematic diagram of a fuse unit for use in the 
20 arrangement of figure„3; . „ , , : ( . r _ r .. r .... 

* ^ t . ( yi Figure : 6 sliows, a rppclif icatipn v P^the ,f u$e.- unit,pf : iigu.re , 5 .with , 
multiple output ports; . . t ift .^ ^ 

Figure 7 is a schematic diagram of an alternative fuse unit for 
use in the arrangement of Jigure 3; ... . . .. 

25 v . , . Figure 8. is a ^ide view,, partly cut avyay, ol.a fuse for use ia the, 

unit of figure 7;, . , , • ... ;; £ , , . ... ■ . 

r Fjgurp 9 is a schematic diagram of a further alternative fuse 

unit for use in the arrangement of figure 3. ...... 

30 DESCRIPTION OF PREFERRED EMBODIMENTS . ... 

Referring again to thte electricity distribution network shown in figure 1, 
substation 1.00 distributes electricity to subscribers. over distributors 120, 130.- 
140. Each distributor 120 typically, ..cprriprises.', a three-phase ,415V line, 
Although three subscribers S1, S2, S3 are shown, a full system will include 
35 many more subscribers. A, domestic subscriber couples to a .single phase 

line of distribution cable 120 by. a , branch-, line 150. .Teiecomrnunicatipp, 
signals propagate along, distributor .l 20 , s and to a subscriber's premises via , 
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branch line ISOJ'-One-JScKeiTie'foKtriathsporting communications signals uses 
a band of carrier frequencies in the ran 2-6MHz and the : CT2 protocol. 

Figure 2- shows a typical' ihstalSatiort at ; the meter cabinet of an electricity 
subscriber. An eiectridty r supply together With any teiecommunicatiohs 
signals carried thereon /enters ihetabiriet on brahcH line 150. Branch line' 
150 is a coaxial cable Waving one of the three 

phases ^ from- 'distributor f26"pius 'ah outer braid ^which carries a combined 
neutral and earth: Af juhctfon 2d5 the' live and neutral lines' are separated. 
The neutral/earth passes box 220. The 

live line passes ' : th>diigW a fiise 21 6 to a consumption meter 200. Fuse 210 
belongs to the utility : c;dmpariy *^hd is ofteri called the 'utility fuse. This fuse 
protects branch line 1~50, typicaliy -having a fating of 100A, and is also a 
mechanism for allowing^ a subscriber from the 

supply: Livie (L), rietitral (fJ), and earth (E) lines lead from the meter cabinet 
to provide 'a ? '"pbwer^ the v interna! Wiring" of the 

premises. It is known to insert the conditiohing elerriient of WO 94/09572 into 
the meter cabinet at position A-A by cutting the live cable. 

Figure 3 shows th^e installation' of figure 2 wiiivthe fuse 210 replaced by a 
fuse oOd which iheorpdrates meahs for coupling signals to and from the live 
cable. Modified fuse 300 plugs intd : the existing fuse carrier in place of fuse 
210 and requires no modification to ihe existing 

has -art output 31 0 to couple to a cable wfiich barries communibatiohs signals 
to and from communications equipment in the subscriber's premises. 
Communications signals are transmitted between a phase line and 
neutral/earth. The coupling means within fuse uni'c 300 therefore has a 
connection to both the phase line (live) and to neutrai/earth to apply/remove 
communications signals. Fuse unit 300 has a sbcond connector 320 to allow 
a "cable 330 to couple the fuse unit to an eartl i terminal in the meter cabinet. 
The connection to earth is also required for protection, (providing a path to 
eartn in the event that a component in the. fuse unit fails, and to provide a 
path to earth 'for the Ibw-fre^uehcy signals: Consumption meter 200 Has 
been found to attenuate cbmmunications signals occupying a frequency of 
several megahertz or more. Coupling signals to and from (he power line oh 
trte utHity company's side of the consumption meter avoids the attenuating 
properties cf the meter. : 1 . : . ; 
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Figure 4 shows a side, view, of the ^ mQdified r ,fuse unit ,300. As with a 
conventional fuse unit, the. modified ynit has : connection tangs 410, 420 to 
mate to complimentary fittings in the fuse carrier in the meter cabinet. It also 
includes a cartridge .fuse 4Q0 rj . having a rati,ng i typjcally..of 100A.. A housing 
above the cartridge fuse comprises Xwo sections., 430, 4-40. Section 430 . 
resembles a normal fus$. carrier sq that the-.cnodified fuse. can fit. within an 
existing fuse socket. Section 440 comprises .an. additional housing mounted 
op top of the other housing 430 . which incorporates the additional circuitry 
nee c d^d for coupling, signajs tq. and froiri. the. line.- Cpmmunjcations signal , 
connector, 310 and ; earth : connectpr : 32Q : are .provided on the- periphery of, 
housing 440. The^ position .of . the, cppnecjprs |traund ; 4he periphery can be . 
conveniently chosen . so . ,as,.tp. make ins^allatioa - easier ^e.g. . the : earth - 
connector 320 can r , be prpyided . opposite the^ ppsitipn at ; yvhich- the earth 
terminal is located in. the ; meter ; caW 

connector. 310 can be proyi^ec^ adjacent the. point. at which communications . 
cables lead from the meter cabinet.. Communications signal connector 310 is - 
a coaxial connector such as.aF-typa.or.a EfNQ type, - rV ■ ; , . , <, ? ~ , - 

Most meter cabinets are sufficiently deep to accommodate the increased 
height .of fuse unit 300. However,^ prpblerp with, clearance, within the 
cabinet can be resolved by forming SQCtioa ^^OJnr a shape such that fits* 
within, the available ; space inside thQ ( calpjnet ?: or.by making section 440 of.the > 
fuse unit a separate. module linking by,£ables to section 43Q. This allows the ) 
coupling circyi^ convenient position in the meter cabinet, 

whereJhere is sufficient room. . - r; l - vj 

Figure 5.?hows, in, the form .. of ,a .schematic diagram, circuitry which .is 
incorporated in the meter 

cabinet such that A,, and B ,in r figyre . 5 f porresppnd to ,A and, B in -figure 3. 
Capacitor C1 and the combined Jnductancps. of inductor L;l and transformer 
11 functioa.as.a high pass filter which aljows communication signals at RF to 
appear across, transformer Tl : and at connector 310. The spectral response 
of the high-pass .filter is chosen so. ,a$. to pass the, spectral band used.by 
communications signals and to, block .mains signals at 50/60Hz. Alternative 
filter arrangements, can be. used r , h e,g. higher-prder filters providing. a r sharper 
rollroff response,, band-pass, filters which , pass only a particular band of 
frequencies. These may be useful in situations where there are several 
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bands of communications^sig^^ power line, and a subscriber 

requires only one of these bands: i : : 

Several safety measures are also incorporated tb prevent mains current from 
the live line fl&wing-'ontb-'ccaxiarbbnhector 310 and towards communications 
equipment. The first safety feaiure is the? provision of fuse F2 in series with 
capacitor C1. In the event that C1 fails short-circuit, fOse F2 will blow, thus' : 
causing an open circuit and preventing any further flow of current. Fuse F2 
has a rating of 1 amp arid wilf bibw ii this current is exceeded. Also, 
capacitor C1 ii* a Y class capacitor wh^^ to fail' open circuit. 

This minimises the chance of a'shbrt circuit failure/ Another safety feature is 
the provision of traRsTbrmer Ti which has the effect of isolating connector 
310 from the live supply 'should the other safety features fail. As a further 
safety feature; the ground shield of cbaxiail connector 31 0 may be coupled to 
earth connebtor 3i20 Via : link ' SOO betwben the primary and secondary 
windings of transformer T1 . 1 

Inductor Li has the effect ^passiri^ mains; low frequency, signals to earth 
and also te pass fault ; current to earth/ In the event that C1 fails short-circuit 
L1 helps vie passi mains current '-"id earth and to quickly blow fuse F2. Diode 
D1 is a transient absorber (trahsbrb) which minimises the effect of transients 
in the mains supply bri the RF cbrhniuriicatibhs signals 

Transformer T1, as well as having an isolating function, also matches the 
impedance of the communications trahsimissioh line to the impedance of the 
power supply line. A communication's ■ line • typieaiiy'Kas r ain impedance of 50 
or 75V2, and a -power ^uppry':|ine typically' has' an impedance of 10 to 20%": : 
The ratio of the number of turns on the primary and secondary windings of 
transformer T1 determine the impedance matching characteristics. As an 
example/ to match a power supply 'lirib impedance of 20 1 /a to a 
communications line impedance of 5014; a turns r ratio of 1 :2^5 is required; i.e. 
2V 2 times as many turns on the communications line side of the transformer 
tc that on the power supply side. The f Use unit can be inserted into fuse 
carrier of figure 3 the opposite way afouhdr The Way shown in figure 5 is 
preferred as it ensures that even when the fuse has blown, cutting off the 
electricity supply to the premises, communications signals can still be 
coupled to and from the power line. - ^ : ° ^ ^ *;.,-ov 
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Figure 6. shows a modified version of the, unit ; ofJg t ure ; 5 which has multiple 
output ports 310, 315. A first filter F1 and a.second filter F2 each pass a 
particular band of the signals which are received by transformer T1 (and 
similarly in reverse direction, pass. a particular c band of signals for applying to 
5 transformer ..XI).. The separate bands ..could - : each; carry, a particular 

communications service. Further filters and l oytput ports can be provided in 
the? same manner. - ,. ; : fV , r ;VJ . . vv . . . , . 

Figure 7 schematically sho\A/s an alternative,, fus^ jjnit 300. This unit 
1 0 incorporates the coupling function .of the figure 5 and, in 

addition, has a, filtering function which, passes-, commiypjcations signals to 
ground such that they, : do not flow onto the/, internal winpg^of a subscriber's 
premises. This fuse is coupled to thf met^r cabinet such that the letters A 
and B correspond to A and B. as. shown, in the meter cabinet of figure : 2. The . 
1 5 main modifications of thjs,cirpult cpmpar^d to that of figure § are the, addition 

of inductance L2 in series with the main fuse in the path-directly-between A 
and B and the addition of a further capacitor C2 coupled between connector 
B and earth connectpr 320. Communication signajs.vare extracted on, t t he 
supply side. of the main fuseand pass through a filter; arrangement Q1,L1 as*, 
20 before.- L2 and C2 act as a Ipw-pass, filter^ signals to 

flow. from. terminal B onto the. internal^ F3 is; 

rated at e.g. 1 amp so as ta bJow v in the eye^rit that capacitpr G?2 fails short- 
circuit. 

25 There are .two, ways of incorporating an. inductance L2 in series wjth the ; main, 

fuse. A first wayis ..to Qpuplegn inductor in series with the main fuse. An 
alternative arrangement; is to combine ; the function of . the fuse ; and the 
inductor into an inductive fuse. . -. , - ;: T . ■ T . . . . .. . . . 

30 Figure 8 -shows, pne example of how v an inductive fuse can : be realised. A 

conventional end cap knd lugs 700 are provided at each end of a ceramic, 
body, 710. Fuse wire ,720 of. a- suitable : f use rating is, wound upon a ferrite rod. 
725. The ferrite rod should have an electrically ipsulative coating such as 
vitreous enamel which is able . to withstand. high temperatures. The void 730 

35 between the .wound ferrite rod 725 and -ceramic, body 710 is filled, with silica 

powder. , This has ; ,the effect of absorbing -any .metal which :. becomes, 
vaporised during blowing of the fuse. It is preferred Mat the- fuse , wire js. 
wound in three distinct sections. At each end of the fuse the fuse wire is 
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wound: closely 740 to prcvide^high inductance and in the central area 750 the 
fuse wire is; open wound , to provide; a rupture section. The open-wound 
rupture section ensures ^ thatv once wire 720 breaks, the efectrical path 
through the fuse is properly broken. For a conventional size of fuse cartridge 
and 100A fuse wire, an inductance of 10|jH should be possible with this 
arrangement. 

The circuitry of figures 5 to 7 is mounted on a printed circuit board that is 
supported within housing 440 of fuse unit 300. The circuitry is preferably 
encapsulated within the housing using epoxy resin or a similar substance. 
The encapsulation prevents tampering of the circuitry which is an important 
factor when the fuse is present on the supply, non-metered, side. It also 
increases safety, and prevents ingress of moisture and dirt into the circuitry. 

The fuse units just described include means for coupling communications 
signals to/from the power line. When a power line network is used to 
transport communications signals it may be necessary to install a low-pass 
filter at each premises served by that network, whether or not each premises 
subscribes to the communications service. This is to ensure that there is no 
RF radiation within premises, and to minimise leakage of RF noise onto the 
network. The fuse unit of figure 6 can be used just as a filter. To ensure that 
RF does not radiate from coaxial connector 310 a termination can be fitted to 
the connector. 

Figure 9 shows an alternative fuse unit with just a low-pass filter. The same 
low-pass filter of figure 6 having the components (L2, C2) and protection fuse 
F3 have been used. However, other filters such as higher-order low-pass 
filters could also be used. 

The detailed description describes how a utility fuse in a consumer's meter 
cabinet can be replaced by a fuse incorporating coupling means and/or a 
filter. However, it will be appreciated that fuses and other replaceable 
protective devices at other points in a power network could be replaced in a 
similar manner. In some countries where overhead power lines are used it is 
known to have a replaceable fuse mounted on a fascia board of a premises; 
this can be replaced in a similar manner. 
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It is also possible to replace, a. meter or . monitoring unit which conveniently 
plugs into, a power line .with a meter that has means for coupling 
communications signals.to and lor from, the power lineJn which it is fitted. : 
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CLAIMS 

1. A power line; ^ohimUnications network in which power and 
communications signals 1 are carried over power lines, wherein the power line 
has a fuse unit which has means for coupling communications signals to 
and/or from the power line. ' 

2. A power line communications network according to claim 1 wherein 
there is a fuse socket fitted in series with the power line and the fuse unit is 
adapted to mate withrthe fuse Socketanb to replace an existing fuse. 

3. A power line communications network according to claim 1 or 2 
wherein the 1 ^ flow of non- 
power signals along ih& power line. ' ; " ' ' 

^4 - A power line cbriimuhieatioh to any one of claims 

1 tb?3 wherein the ; cbmmunibations signals are carried between a phase line 
and neutral/earth of the power line, and wherein the fuse unit fits in series 
with a live line of the power line and has a link to couple to neutral/earth. 

5. A fuse unit for fitting in a power line which carries both power and 
communications signals, the unit comprising coupling means for coupling a 
communications signal to and/or frbnh the power line. 

6. A fuse unit accbfding tb claim 5 further comprising means for 
rernovably fitting in ^ sbries with the powbr line. ' 

7. A fuse unit according to claim 5 or 6 wherein the coupling means 
comprises means for Coupling communications signals carried in a spectral 
band upon the power line, different from thatf used by the power signals, to a 

'"' r communications output of the fuse unit. 

8/ A fuste unit according to claim 7 wherein the coupling means 
comprises a high-pass filter. 

9. ' A fuse unit according to any one of claims 5 to 8 further comprising 
*■* impedance matching means for matching impedance of a communications 
line with impedance of the power line: f ; - 
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10. A fuse unit according to any one of claims 5 to 9 further comprising 
safety means for limiting or presenting flow , of power signals .from the power 
line to the communications line in the eyenUhat the coupling means, fails. 

5 . ' . [ \ _ ^.'^ _ " , ir 

11- A fuse unit according to any one of Ql^irn^ .S.tp 10 further comprising 
impeding means for impeding flow of communications signals along the 
power line .to pne side of ( the fuseunit.. .^^ : , r , - .... 

10 12*, A fuse unit ^ccording^to 7i c|^in3 J,1 4> wtyejein -the, impeding, means 

comprises a iow-pass filter. 

. 1 3. . A fu^ unit according Jo. r Pla i m _ 1 2 , wh e re i n inductance of the Jow-pass 
filter is combined with the fuse in an inductive, fuse... 



15 



25 



35 



. ; 14. .A .fu f se unit according, to. any one^^ comprising 
; _ means for jmpeding fl^ power line to one side of 

the fuse unit. ■ , , 

20 15. A fuse unit according to any one of claims 5 to 14 wherein the fuse is 

, a subscriber-end utility fuse. .... 



16. A method^, pf coupling, communications signals to and/or from a 
power line which carries both power signals and communications signals, the 
power line comprise a fuse , unit,, the . method comprising coupling 
communications signals tp and/or. from the network via : a coupling means 
incorporated in the fuse unit. 

17. A method of installing g . connection for coupling communications 
30 signals to. and/or from a .pow^r line^which carries, both power signals and 

communications signals, the method comprising removing an .existing fuse at 
a position in the power line and fitting a new fuse unit into the power line in 
place of the existing fuse, .which new fuse, unjt incorporates means for 
coupling communications signals to and/or from the power line. .., r . 



18. j A fuse, unit for fitting Jn. a power line .which carries both power and 
comi^unic|ti.Qns signals,^ the. unft comprising, impeding., means, for. impeding 
flow of non-power signals along the power line. /. .. ; . 



••j -norm' -wo noi-v?^*? t 
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19. A power line monitoring unit for fitting in a power line which carries 
both power and communications signals, the unit comprising coupling means 
for coupling a communications signal to and/or from the power line. 
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